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SOLUTION: By using a material which contains an oxide containing at least one alkali selected from 
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indicating a high carbon dioxide absorption capacity at temperatures around 250^0 is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The carbon-dioxide-gas absorber characterized by having the multiple oxide which at least one sort of 
elements chosen from sodium, magnesiiim, and a potassium dissolve, reacts with carbon dioxide gas, and 
generates a carbonate. 

[Claim 2] Said multiple oxide is a carbon-dioxide-gas absorber according to claim 1 characterized by being the 
multiple oxide which made said at least one sort chosen as the oxide of at least one sort of elements chosen 
from silicon, titanium, aluminum, and a zirconium from sodium, magnesium, and a potassium of elements 
dissolve. 

[Claim 3] The burner characterized by having arranged the multiple oxide which at least one sort of elements 
chosen as the outflow way of the carbon dioxide gas which generates a hydrocarbon by buming in the burner 
which bums the fiiel which uses a hydrocarbon as a principal component from sodium, magnesium, and a 
potassium dissolve, reacts with carbon dioxide gas, and generates a carbonate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a carbon-dioxide-gas absorber and a burner, and relates to the 
carbon-dioxide-gas absorber excellent in the hot carbon-dioxide-gas absorption discharged with the bumer etc., 
and the bumer possessing this carbon-dioxide-gas absorber. 
[0002] 

[Description of the Prior Art] For example, in the bumer which bums the fuel which uses hydrocarbons, such as 
an engine, as a principal component, in order to collect the carbon dioxide gas in exhaust gas, it is efficient to 
perform carbon-dioxide-gas recovery near [ where carbon-dioxide-gas concentration is high ] the combustion 
chamber. For that purpose, generally carbon dioxide gas must be absorbed under an environment 300 degrees C 
or more. 

[0003] For example, the carbon-dioxide-gas absorber which consists of lithium zirconate is indicated by JP,9- 
992 14, A. In the temperature region exceeding about 500 degrees C, since recovery of carbon dioxide gas is 
possible, this lithium zirconate cannot necessarily carry out absorption and recovery of carbon dioxide gas from 
the exhaust gas of all temperature. Moreover, although the lithiation oxide which contains at least one sort 
chosen from aluminum, titanivim, iron, and nickel as a carbon-dioxide-gas absorber which reacts to JP,1 1- 
90219,A with carbon dioxide gas at the temperature of 450 degrees C or less, and generates a lithium carbonate 
was indicated, even if it used these carbon-dioxide-gas absorbers, the carbon-dioxide-gas absorption coefficient 
in about 250 degrees C was not yet enough. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the conventional carbon dioxide absorbent, 
the ingredient which may fiiUy absorb carbon-dioxide-gas absorption in an about 250-degree C temperature 
region was not yet found out. 

[0005] This inventions are offering the high carbon-dioxide-gas absorber of carbon-dioxide-gas absorbing 
power also in an about 250-degree C temperature region, and providing this carbon-dioxide-gas absorber, and 
aim at offering the bumer which lessens flie amoiint of carbon dioxide gas in the combustion gas exhausted 
from a combustion chamber. 
[0006] 

[Means for Solving the Problem] The carbon-dioxide-gas absorber of this invention is characterized by having 
the multiple oxide which at least one sort of elements chosen from sodivim, magnesium, and a potassixmi 
dissolve, reacts with carbon dioxide gas, and generates a carbonate. 

[0007] Said multiple oxide can be used as the multiple oxide which made said at least one sort chosen as the 
oxide of at least one sort of elements chosen from silicon, titanium, aluminvun, and a zirconium from sodium, 
magnesium, and a potassium of elements dissolve. 

[0008] The bumer of this invention is characterized by having arranged the multiple oxide which at least one 
sort of elements chosen as the outflow way of the carbon dioxide gas which generates a hydrocarbon by burning 
from sodium, magnesium, and a potassium dissolve, reacts with carbon dioxide gas, and generates a carbonate 
in the bumer which bums the fiiel which uses a hydroc£irbon as a principal component. 
[0009] 

[Embodiment of the Invention] When each element contained in this multiple oxide was replaced with paying 
attention to the multiple oxide with which lithivims, such as lithium zirconate and lithium silicate, dissolved 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/3/2005 
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absorbing carbon dioxide gas at an elevated temperature and carbon-dioxide-gas absorbing power was 
investigated in the about 250-degree C temperature region, it replaced with the lithium, checked that the carbon- 
dioxide*gas absorbing power of the multiple oxide with which sodium, magnesivim, or a potassium dissolved 
was high, and resulted in this invention. 
[0010] This invention is explained more below at a detail. 

[00 11] At least one sort of elements chosen from sodium, magnesium, and a potassium dissolve, and the 
carbon-dioxide-gas absorber of this invention has the multiple oxide which reacts with carbon dioxide gas and 
generates a carbonate, 

[0012] Multiple oxide Na2Si03 for which the oxide of silicon was hereafter used as sodium and a base material 
oxide considering the oxide in the condition that the dissolution element and the dissolution element in a 
carbon-dioxide-gas absorber are not dissolving sodium, magnesium, or a potassium, as a base material oxide, 
and a call and a dissolution element is illustrated and explained. 

[0013] If Na2Si03 which is a carbon-dioxide-gas absorber is heated by 200 degrees C - about 400 degrees C 
under the ambient atmosphere containing a carbon dioxide, the reaction which a dissolution element is spread 
on the front face of a carbon-dioxide-gas absorber, reacts with a carbon dioxide, and is shown with a chemical 
formula (1) will produce it. That is, Na2Si03 absorbs the carbon dioxide in an ambient atmosphere, and is 
decomposed into a sodium carbonate (carbonate of a dissolution element), and a silica (base material oxide). 
[0014] 

Na2Si03(s)+C02 ->Na2C03+Si02 (1) 

Although decomposed into the carbonate and base material oxide of a dissolution element dissolution element 
by the reaction as, on the other hand, shows similarly the carbon-dioxide-gas absorber which consists of 
Li2Si03 with a chemical formula (2), as for the reaction rate, Na2Si03 excelled Li2Si03 in carbon-dioxide-gas 
absorbing power early. 
[0015] 

Li2Si03(s)+C02 ->Li2C03+Si02 (2) 

Although this reason is not clear, since sodixmi is an ingredient which moves one after another in Na site and in 
which the so-called ion conductivity is shown in the multiple oxide which carries out Na dissolution to a 
dissolution element (Li element) moving in the state of an oxide in the multiple oxide which probably dissolves 
a lithium between the crystal lattices in a carbon-dioxide-gas absorber, and a diffusion time in the carbon- 
dioxide-gas absorber of a dissolution element was shortened sharply, it thinks. 

[0016] Carbon-dioxide-gas absorbing power is higher than the case where the lithium other than sodium is used 
also in magnesium, a potassium, etc. as a dissolution element. 

[0017] Moreover, as base material oxide, the oxide of a zirconium, the oxide of alimiinum, the oxide of 
titanium, etc. are mentioned other than the oxide of silicon. 

[0018] A carbon-dioxide-gas absorber specifically NaxSiyOz, NaxTiyOz, The compound shown by NaxZryOz, 
KxSiyOz, and KxTiyOz (however substantially xh-4 y-2 z= 0), Or the compoxmd shown by MgxAlyOz (2x+3y- 
2z=0) is mentioned. Na2Si03, Na4Si04, Na2Si 205, Na6Si 207, Na2Ti03, Na2Zr03, K2Si03, K2Ti03, 
MgA1204, MgTi03, etc. are more specifically mentioned. 

[0019] The main thing carbon-dioxide absorption reactions of them are shown in chemical formula (3) - (5). 

[0020] 

K2Ti03+C02 ->K2C03+Ti02 (3) 
MgA1204+C02 ->MgC03+aluminum 203 (4) 

Na2Zr03+C02 ->Na2C03+Zr02 (5) 

Compared with the case where these reactions also reacted with the carbon dioxide in the about 200 degrees C - 
about 400 degrees C temperature region, and use a lithium as a dissolution element, carbon-dioxide-gas 
absorbing power is high in this temperature region. 

[0021] When usually using powder or this powder as a compression-molding object or a sintered compact that 
what is necessary is just to use it as the compression-molding object which consists of fine particles which 
carbon dioxide gas compressed into extent which can pass through that interior, or its sintered compact, as for 
the carbon-dioxide-gas absorber of this invention, it is desirable to consider as the porous body of 30% - about 
60% of porosity. 

[0022] The carbon-dioxide through put in a porous body decreases, and since carbon-dioxide absorption is not 
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performed, it becomes impossible to fiilly absorb a carbon dioxide except a porous body outside surface, if there 
is less porosity than 30%. If there is more porosity than 60%, since the ratio of the carbon-dioxide-gas absorber 
in a porous body will decrease, the absorbed amount of the carbon dioxide to the bulk density of a porous body 
falls. 

[0023] It is desirable to use that the mean particle diameter of whose by measuring methods, such as a laser 
diffraction method, is 0.1 micrometers - about 10 micrometers as carbon-dioxide-gas absorber powder. 
[0024] As mentioned above, a dissolution element diffuses the inside of a base material oxide, and the carbon- 
dioxide-gas absorber of this invention reacts with carbon dioxide gas. If the particle size of carbon-dioxide-gas 
absorber powder becomes larger than 10 micrometers, migration length to spread the dissolution element which 
is dissolving inside a powder particle even on a powder front face will become long, and a carbon-dioxide-gas 
absorption reaction will become slow. As for the powder with a particle size smaller than 0.1 micrometers, in on 
the other hand mass-producing carbon-dioxide-gas absorber powder smaller than the particle size of 0. 1 
micrometers, the handling becomes complicated difficult technically. From such a reason, the mean particle 
diameter of more desirable carbon-dioxide-gas absorber powder is 1 micrometer - 5 micrometers. 
[0025] Moreover, when using sodium or a potassium as a dissolution element, it is desirable to make two or 
more kinds of alkali metals dissolve. 

[0026] More specifically, it is desirable sodium, a potassium and sodium, a lithium or a potassium and a 
lithium, and to make two or more sorts of alkali metals, such as sodium, a potassium, and a lithium, into the 
carbon-dioxide-gas absorber which made the base material oxide dissolve further. 

[0027] As mentioned above, although the carbon-dioxide-gas absorber of this invention reacts with a carbon 
dioxide and an alkali carbonate is generated, if two sorts of alkali carbonates live together, in reaction 
temperature, it will liquid-phase-become easy toize the alkali carbonate generated since eutectic temperature 
fell, and, as a result, a carbon-dioxide-gas absorption reaction will be promoted. It is desirable for the total 
amount of the sodium in the alkali metal which dissolves in a base material oxide, and a potassium to carry out 
to more than 70mol% here. If there are few these total amounts than 70%, since the rate of a carbon-dioxide-gas 
absorption ratio by the multiple oxide with which the lithium dissolved will become high, the carbon-dioxide- 
gas absorbing power of a carbon-dioxide-gas absorber falls. 

[0028] Moreover, when making sodium and a potassium dissolve, as for the ratio of sodium and a potassium, it 
is desirable to consider as five-mol% - 95-mol%. That is, if there is less one alkali metal than five-mol%, the 
effectiveness of making two kinds of alkali metal dissolving cannot fully be demonstrated, and eutectic 
temperature cannot fully be lowered. 

[0029] Next, the manufacture approach of the carbon-dioxide-gas absorber of this invention is explained. 
[0030] The carbon-dioxide-gas absorption reaction mentioned above is a reversible reaction, from the 
absorption reaction temperature at the time of carbon-dioxide-gas absorption, reverse reaction arises between 
the carbonate of a dissolution element, and a base material oxide in a nearby elevated-temperature lateral area, 
and a carbon-dioxide-gas absorber is generated. 

[0031] For example, carbonate Na2C03 of the dissolution element generated with the chemical formula (1) as 
showed generates carbon-dioxide-gas absorber Na2Si03 by the synthetic reaction which reacts at the base 
material oxide Si02 and the temperature of about 500 degrees C or more, and is shown with a chemical formula 
(6), 
[0032] 

Na2C03(s)+Si02(s) ->Na2Si03 (s) +C02** (6) 

Thus, a carbon-dioxide-gas absorber can be manufactured by using the carbonate and base material oxide of a 
dissolution element as a raw material. 

[0033] As for the mean particle diameter of the base material oxide as a raw material, it is desirable that it is 0.1 
micrometers - about 10 micrometers. 

[0034] A synthetic reaction is produced by diffusion into the base material oxide of a dissolution element, and a 
carbon-dioxide-gas absorber comparable as the mean particle diameter of a base material oxide particle is 
produced fundamentally. That is, if the mean particle diameter of the base material oxide as a raw material is 
larger than 10 micrometers, a possibility that the mean particle diameter of the carbon-dioxide-gas absorber 
obtained may exceed 10 micrometers will become large. Moreover, when the mean particle diameter of the base 
material oxide as a raw material is smaller than 0.1 micrometers, with heating of the sjoithetic reaction time for 
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generating a carbon-dioxide-gas absorber, a base material oxide or the generated carbon-dioxide-gas absorbers 
carry out grain growth by sintering etc., and the mean particle diameter of the carbon-dioxide-gas absorber 
obtained has a possibility of exceeding 10 micrometers. 

[0035] Moreover, as for the mean particle diameter of the carbonate of the dissolution element as a raw 
material, it is desirable that it is 0.1 micrometers - about 10 micrometers. It is technically difficult for a reaction 
with a base material oxide to take time amount, if mean particle diameter is larger than 10 micrometers, and to 
mass-produce a carbonate with mean particle diameter smaller than 0.1 micrometers, 

[0036] Also in carbon-dioxide-gas absorbers other than sodium silicate, although it can obtain by compounding 
the carbonate and base material oxide of the dissolution element which a carbon-dioxide-gas absorber is made 
to absorb a carbon dioxide, and is obtained similarly and the reaction temperature changes somewhat with 
ingredient systems, any carbon-dioxide-gas absorber is about compoundable with the reaction temperature of 
500 degrees C or more. 

[0037] It is possible to repeat and use a carbon-dioxide-gas absorber using the reversibility of such a carbon- 
dioxide-gas absorber. 

[0038] For example, the carbon-dioxide-gas absorbers which absorbed the carbon dioxide under the carbon- 
dioxide ambient atmosphere are collected in an about 250-degree C temperature region, by heating the carbon- 
dioxide-gas absorber after use (mixture of the carbonate of a dissolution element, and a base material oxide) at 
the temperature of 500 degrees C or more, a carbon dioxide can be emitted from the carbon-dioxide-gas 
absorber after use, and carbon-dioxide-gas absorbing power can be reproduced. 

[0039] Moreover, if the regenerative reaction of a carbon-dioxide-gas absorber is performed within the 
container of confidentiality, since a carbon dioxide with comparatively high purity will be stored in the 
container of this confidentiality, it is also possible to move and replace this carbon dioxide with a chemical 
cylinder etc., and to reuse as choke damp for training of the object for dry ice manufacture or vegetation. 
[0040] Next, how to produce the Plastic solid of a carbon-dioxide-gas absorber from the carbonate (Na2C03) 
powder of the dissolution element as a raw material and base material oxide (Si02) powder is explained 
concretely. 

[0041] Si02 powder of particle size and Na2C03 powder which were mentioned above are prepared, and it 
becomes about 1 :0.eight to 1 .2 ratio by the mole ratio about both powder according to the stoichiometry of a 
synthetic reaction — as — weighing capacity — carrying out — an agate mortar etc. — 0.1-1 — the mixed raw 
material powder which carried out homogeneity mixing by mixing about h is obtained. 
[0042] Sodium silicate powder is obtained by putting the obtained mixed raw material powder into a reactant 
low alumina crucible etc., containing this alumina crucible to an electric fumace etc., performing heating of 600 
degrees C or more, and making mixed raw material powder react, the case where this pyrogenetic reaction is 
performed in atmospheric air — 0.5-20 — although what is necessary is just to carry out about h, when carrying 
out, for example within an airtight container, since [ to which a synthetic reaction progresses ] it is alike, and it 
follows, the carbon-dioxide partial pressure in a container increases and a synthetic reaction becomes slow, 
heating time may be lengthened if needed. 

[0043] When the particle size of the obtained sodium silicate powder makes it big and rough by sintering etc., a 
planet ball mill etc. grinds sodium silicate powder if needed, it is made the particle size of 0.1 micrometers - 
about 10 micrometers, and carbon-dioxide-gas absorber powder is obtained. 

[0044] Then, the carbon-dioxide-gas absorber of porous body structure is produced by carrying out specified 
quantity weighing capacity of this sodium MUSHIRIKETO powder, filling up with and pressing it into metal 
mold, and considering as the Plastic solid before and behind 40% of porosity. 

[0045] By doing in this way, the about 250-degree C carbon-dioxide-gas absorber which absorbs carbon 
dioxide gas efficiently under low temperature comparatively can be obtained. 

[0046] Moreover, the example of use of the carbon-dioxide-gas absorber of this invention is given to below. 
[0047] Drawing 1 is the conceptual diagram possessing the carbon-dioxide-gas absorber of this invention of an 
engine. 

[0048] The piston 4 driven according to the fiiel feed hopper 2 and the combustion gas exhaust port 3, the 
ignition means 7 for buming hydrocarbon system ftiels, such as a gasoline introduced from the fuel feed hopper 
2, and the intemal pressure in a combustion chamber 1 is formed in the combustion chamber 1. The valve 8 by 
which the timing which supplies a fuel, and the timing which discharges combustion gas were controlled is 
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arranged, by repeating fuel supply, combustion of a fuel, and the process of discharge of combustion gas, to the 
fuel feed hopper 2 and the combustion gas exhaust port 3, the intemal pressure in a combustion chamber 1 is 
changed, and a piston 4 is driven to them. Moreover, the combustion gas exhaust passage 5 is formed, and 
combustion gas passes through the combustion gas exhaust passage 5 to an exhaust port 3, and is emitted to it in 
the combustion chamber 1 exterior. 

[0049] In drawing 1 , the combustion gas exhaust passage 5 is filled up with the carbon-dioxide-gas absorber 6- 
2 of this invention, and the carbon-dioxide-gas concentration in the combustion gas emitted can be reduced by 
absorbing a part of carbon dioxide in combustion gas with this carbon-dioxide-gas absorber. 
[0050] Moreover, when the temperature of combustion is an elevated temperature, the carbon-dioxide-gas 
absorber 6-1 which absorbs a carbon dioxide efficiently is arranged from those, such as a lithiation zirconia, to 
an exhaust port 3 side at an elevated temperature. The carbon-dioxide-gas absorber of this invention can be 
arranged in the location which combustion gas cools at about 250 degrees C by natural air cooling, and the 
carbon-dioxide-gas concentration in the combustion gas emitted can be reduced more by arranging in a location 
so that each carbon-dioxide-gas absorber may be operated at desired temperature. 
[0051] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[0052] As an oxide of example 1 sodium-carbonate powder with a mean particle diameter of 1 

micrometer was prepared as a base material oxide, silicon dioxide powder with a mean particle diameter of 0.8 
micrometers was prepared as raw material powder, weighing capacity of sodium-carbonate powder and the 
silicon dioxide powder was carried out so that it might be set to 2:1 by the mole ratio, and lOmin dry blending 
was carried out with the agate mortar. 8h of obtained mixed powder was heat-treated at 700 degrees C among 
atmospheric air with the core box electric furnace, and sodium silicate (Na4Si04) powder was obtained. 
[0053] The planet ball mill ground 16h of obtained sodium silicate powder, and sodium silicate powder with a 
mean particle diameter of 3 micrometers which is a carbon-dioxide-gas absorber was produced. 
[0054] The Plastic solid of 40% of porosity was produced by being filled up with this carbon-dioxide-gas 
absorber in metal mold with a bore of 12mm, and carrying out pressing. 

[0055] After installing the Plastic solid of the obtained carbon-dioxide-gas absorber in a core box electric 
fumace and heating the inside of this core box electric fumace in temperature of 250 degrees C, 12h of mixed 
gas which consists a carbon dioxide of 10vol(s)% and nitrogen gas 90vol% was circulated, and the carbon 
dioxide and carbon-dioxide-gas absorber in mixed gas were made to react into this electric fumace. 
[0056] When measuring weight change of the carbon-dioxide-gas absorber after a reaction estimated (the 
difference of the sodium carbonate after a reaction, the AUW of a silicon dioxide, and the sodium silicate 
weight before a reaction), and the carbon-dioxide absorbed amount, about 16 wt(s)% of increment in weight 
was accepted. 

[0057] Moreover, 3h of carbon-dioxide-gas absorbers after a reaction was held at 500 degrees C, and the 
carbon-dioxide-gas absorber was regenerated by emitting a carbon dioxide. When weight change of the carbon- 
dioxide-gas absorber at this time was measured and the carbon dioxide output was evaluated, about 1 5 wt(s)% 
of weight reduction was accepted, when circulate the mixed gas which consists a carbon dioxide of 10vol(s)% 
and nitrogen gas 90vol% on these conditions, i.e., 250 degrees C, in the reproduced carbon-dioxide-gas 
absorber in 12h core box electric fumace, it is made to react with a carbon dioxide and the weight change is 
measured, after [ furthermore, ] 1 5 wt% of increment in weight is seen and is reproduced — also setting — 
abbreviation — it has checked that there was equivalent carbon-dioxide-gas absorbing power. 
[0058] Except for having used the ingredient which shows the carbonate and base material oxide of a 
dissolution element in Table 1, and the ratio as examples 2-11 and example of comparison 1 raw-material 
powder, the Plastic solid of a carbon-dioxide-gas absorber was produced like the example 1 . 
[0059] Furthermore, the absorbed amount of a carbon dioxide and the carbon-dioxide burst size firom the 
carbon-dioxide-gas absorber after a reaction were measured like the example 1 . A me2isurement result is written 
together to Table 1 . 
[Table 1] 
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Compared with the carbon-dioxide-gas absorber shown in the example 1 of a comparison, it is clearer than 
Table 1 that the carbon-dioxide-gas absorber's of this invention the carbon-dioxide absorbed amount in 250 
degrees C is increasing remarkably. 

[0060] Moreover, the carbon dioxide output is almost the same as an absorbed amount, and it was also checked 

that it is the ingredient in which absorption and emission are possible. 

[0061] 

[Effect of the Invention] about 250 degrees C — the high carbon-dioxide-gas absorber of carbon-dioxide-gas 
absorbing power can be obtained comparatively in the degree region of low temperature. Moreover, where the 
carbon-dioxide-gas concentration in combustion gas is reduced by arranging this carbon-dioxide-gas absorber 
on the combustion gas outflow way of a bumer, it can discharge. 
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* NOTICES * 

iTPO and NCIPZ are not responsible £or any 
damages caused lay the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 1] 
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[Translation done.] 
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